DNA supercoiling changes and nuclear matrix-associated proteins: possible role in oncogene-mediated radioresistance.
Transfection with either H-ras or H-ras and c-myc has been shown to confer radioresistance in rat embryonal cells (REC). REC primary, transfected with either c-myc, H-ras or cotransfected with c-myc and H-ras (in ascending order of radioresistance and tumorigenicity), were used as an in vitro model system to determine if nuclear matrix-mediated higher order DNA organization contributes to oncogene-mediated radioresistance. DNA damage induction and repair were measured by the alkaline and neutral filter elution assays. Analysis of the ability of DNA loop domains to undergo supercoiling changes in the presence of radiation-induced damage was determined by the fluorescent halo assay (FHA). Because DNA loops are organized by the nuclear matrix (NM), a study of NM-associated proteins by high resolution two-dimensional gel electrophoresis was performed. Induction and repair rates of DNA single- and double-strand breaks were similar for the relatively radiosensitive c-myc transfected and the radioresistant c-myc + H-ras transfected cells. However, the degree of inhibition of DNA supercoil rewinding in the presence of radiation-induced damage was less in the radioresistant cells and was inversely correlated with survival. A progressive loss of NM-associated proteins was observed, which correlated with increasing radioresistance and tumorigenicity in these cell lines. In addition, some protein changes were consistent with the possibility that these changes could be involved in DNA anchoring. Increased radioresistance associated with increasing tumorigencity in these oncogene-transfected cell lines could be due to changes in NM-mediated DNA organization, possibly via differences in NM protein composition that occur following oncogenic transfection.